I 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



I 

(19) World intellectual Property Organization 

International Bureau 

(43) International Publication Date 
25 October 2001 (25.10.2001) 




PCT 



liilllllllllilllllil 

(10) International Publication Number 

wo 01/079246 A3 



(51) InternatioDal Patent Classification': A61K 31/7068, 

31/7072, 31/7076, 31/708, A61P 31/12, 35/00 

(21) International Application Number: PCT/US01/12050 

(22) International Filing Date: 13 April 2001 (13.04.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/197,068 
60/202,663 



13 April 2000 (13.04.2000) US 
8 May 2000 (08.05.2000) US 



(71) Applicant (for all designated Stales except US): PHAR- 
MASSET, LTD. [BB/BB]; The Financial Services Centre, 
Bishop's Court Hill, St Michael's Barbaidos, West Indies 
(BB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): WATANABE, Ky- 
oichi, A. [JP/US]; 5765 Redcoat Run, Stone Mountain, GA 



30087 (US). PAI, Balakrishna, S. [INAJS]; 3236 Mercer 
University Drive #220, Chamblee, GA 30341 (US). 

(74) Agent: DEVEAU, Todd; Troutman Sanders LLP, Suite 
5200, 600 Peachtree Street N.E., Atlanta, GA 30308-2216 
(US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB. GD. GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP,.KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG. MK, MN. MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG. US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ. SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, H, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR). OAPI patent (BP, BJ, CF, 
CG, CI, CM. GA, GN, GW, ML, MR, NE. SN, TD, TG). 

[Continued on next page] 



(54) Title: 3' -OR 2^HYDROXYMErHYL SUBSTITUTED NUCLEOSIDE DERIVATIVES FOR ^ 
VIRUS INFECTIONS 



B 



B 



(I) 




(III) 



Z-Y 



Y-Z 



B 



< 




(II) 



(IV) 



Y-Z 



^ (57) Abstract: The present invention relates to a composition for and a method of treating hepatitis B virus (HB V) infection, hep- 
atitis C virus (HCV) infection, hepatitis D viras (HDV) infection or a proliferative disorder in a patient using an effective amount 
Q of a compound selected finom the group consisting of formulas (I>(IV) below and mixtures of two or more thereof, wherein the 
^ substiments are as defined herein. Pharmaceutical compositions comprising these compounds in combination with other HBV, HCV, 
^ or HDV agents is also disclosed. 



wo 01/07.9246 A3 liillililillillillliiMllliilillllii 



Published: For two-letter codes and other abbreviations, refer to the "Guid- 

— with international search report ance Notes on Codes and Abbreviations " appearing at the begin- 

— before the expiration of the time limit for amending the ning of each regular issue of the PCT Gazette, 
claims and to be republished in the event of receipt of 

amendments 



(88) Date of publication of the international search report: 

15 August 2002 



INTERNATIONAL SEARCH REPORT 



lmem»tlonal Application No 

PC, us €1/12050 



lpTr"''^V&l7M'^^l^WQ72 mmpm A61K31/7e8 A61P31/12 

A6iP35/ee 

Acc{in«nQtoim9n«BondPalewClags»icallonpPC)crtDb<min»«onaldass^^ ; 



B. RELDS SEARCHED 



Minimum documenlattonseaiched (dassilieatton system tohMnd by dacsMcallonsyirb^ 

IPC 7 A61K 



Docunwntalion searched Other than minimum doom in the fields searched 



Electronic data base consulted during the IntemationBl search (name of data base and, where practical, search tenms used) 

EPO- Internal 



C. D0CUME>rT8 COKSIDERED TO BE RELEVAKT 



Cateoory * Citation of document with Indication, where appropriate, of the relevant passaoes 



Relevant to daim No. 



DATABASE CA [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; 

TSIBINOGIN, V. V. ET AL: inhibition of 
the replication of human hepatitis B 
virus" 

retrieved from STN 

Database accession no. 111:126519 

XP002192805 

See compounds having registry number: 

90052-19-3 and 99614-95-6 

&MOL. BIOL. (MOSCOW) (1989). 23(4), 

983-7, 



17 



m 



Further documents are isted In «ie oonlimialionof boxC. 



Patent famOif members are isted in annex. 



* Special categories of dted documents : 

'A' document defining the general state of the artwhichisnot 

oonsiderBdto be of pahlcuSar relevance 
*E" earner document bulpufaGshed on or after the imsmational 

fifing date 

V documem which may throw doubts on priorfty daim(s}or 
which Is dted to establish the pubOcafion date of another 
citation or other spedai reason (as specffied) 

"O" document refening to an oral disclosure, use, exhibition or 
other means 

*P* document pubOshed prior to the international fOng date but 
later than tfie priority date claimed 



T" later doapientpubishedafterjie IntemaUonal fair>g date 
or priority date and not in conffictwtthttw app tt caronbut 
diedtounderstand the pfindple or theory underlying the 
Invention 

"X" document olpaiteularreievanoei the daimad Invention 
cannot be oortddered novel or cannot be co n s i dered to 
Involve an Inventive step wtwn the document is taken atone 

*V* document of particular retovanoe; the claimed invention 
cannot be conddoed to Involve an Inventive step when the 
document k oomtAied wriih one or more other suchdocih 
ments, such combination being obvious to a person aUled 
in^aft 

docurrwrrt member of the same patent famSy 



Date Dt the actual completion oi the tntemalional search 

22 March 2662 


Dale ot mailing ol the international search report 

02 June 2002 


Name and malDng address of the ISA 

European Patent Office. P.B. 5616 Patentlaan 2 
NL-2280HVR5sw95 
TeL (<^31*70) 340-2040. Tx. 31 651 epo nl. 
Fax: (431-70) 340-3016 


Authorized ofRoer 

Veronese, A 



Form PCT/tSM2lO Ueeond thatQ (July 1882) 



page 1 of 3 



INTERNATIONAL SEARCH REPORT 



Intetiullpnal Application No 

P(^S 01/12050 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, wHh indication, where appropriate, of the relevant passages 



Relevant to daim No. 



DATABASE CA [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; 

MAHHES, ECKART ET AL: "Comparative 
inhibition of hepatitis B virus DNA 
polymerase and cellular ONA polymerases by 
triphosphates of sugar-modified 
5-methyldeoxycyti dines and of other 
nucleoside analogs' 
retrieved from STM 
Database accession no. 115:154849 
XP002192805 

See compound RN:109611-35-G 

& ANTIMICROB. AGENTS CHEMOTHER. (1991), 

35(6), 1254-7, 



US 6 004 939 A (FLETCHER TERACE M ET AL) 
21 December 1999 (1999-12-21) 
See column 53, "MA005" (Thymidine 
5'-(tri hydrogen diphosphate), 
3'-amino-3'-deoxy-), RN= 233760-19-5) 
claims 1,5-16 

column 18, line 53 -column 19, line 58 

VICTOROVA LYUBOV S ET AL: "Mode of 

inhibition of HIV reverse 

transcriptase-catalyzed DNA synthesis by 

3 ' -ami no-3 ' -deoxythymi di ne 

5'-tri phosphate." 

NUCLEOSIDES & NUCLEOTIDES, 

vol. 15, no. 1-3, 1996, pages 655-667, 

XP0O1O62295 

ISSN: 0732-8311 

the whole document 

DATABASE CA [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; 

UEDA, TORU ET AL: "Preparation of 
2'-deoxy-2' (S)-alkylpyrinridine nucleosides 
as antiviral agents" 
retrieved from STN 

Database accession no. 110:115271 CA 
XP002192807 

See compound Registry Number : 119410-85-4 
& JP 63 215694 A (YAMASA SHOYU CO., LTD., 
JAPAN) 8 September 1988 (1988-69-08) 

-/-- 



17 



17 



17 



17 



Fonn PCT/ISA/210 (continuation oi second sheet) (Juty 1992) 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 



Intero^na) Application No 

PWS 01/12050 



C^CorHiriuation) DOCUMENTS CONSIDEREQTO BE RELEVANT 



Category* 



Citation o( dacument. with Indication, where appropilats, at the relevant passages 



DATABASE CA [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; 

MATSUDA, AKIRA ET AL: "Preparation of 

2 ' -deoxy- (2 ' 5) -a1 kyl pyrimi di ne nud eosi des 

as antiviral agents" 

retrieved from STN 

Database accession no. 122:31836 CA 

XP002192808 

See cOTipound having Registry Number: 
159534-52-8 

& JP 06 228186 A (YAMASA SHOYU KK, JAPAN) 
16 August 1994 (1994-08-16) 

DATABASE CA [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; 

MATTHES, E. ET AL: "Potent inhibition of 
hepatitis B virus production in vitro by 
modified pyrimidine nucleosides" 
retrieved from STN 

Database accession no. 114:17138 HCA 
XP0021928O9 

See compound having Registry Number: 
87190-81-6 

& ANTIMICROB. AGENTS CHEMOTHER. (1990), 
34(10), 1986-90, 



MCGUIGAN C ET AL: "Alkyl Hydrogen 
Phosphonate Derivatives of the Anti-HIV 
Agent AZT may be Less Toxic than the 
Parent Nucleoside Analogue" 
ANTIVIRAL CHEMISTRY & CHEMOTHERAPY, 
BLACKWELL SCIENTIFIC PUBL., LONDON, GB. 
vol. 5, no. 4. 1994. pages 271-277, 
XP002105798 
ISSN: 0956-3202 
the whole document 



Relevant to daim No. 



17 



17 



17 



Foffli PCTASASIO (ooHtaiatlon ol ueond thnU (My 19921 



page 3 of 3 



INTERNATIONAL SEARCH REPORT 



Ir^^tional application No. 

w PCT/US 01/12Q50 



Box i Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [xl ClaimsNos.: 1-16.23-25 . ^ . 

because they relate to subject matter not required to bo searched by this Authonty, namely; 

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by 
therapy 

2. ClaimsNos.: ^ . . ^ . 

— because they relate to parts of the International Application that do not comply with the prescnbed requirements to such 
an extent that no meaningful International Search can be earned out. spedfically: 



3. Claims Nos.: 

— because they are dependent claims and are not dratted in accordance wth the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention Is lacking (Continuation of Item 2 of first sheet) 

This International Searching Authority found multiple inventions In this international application, as follows: 

see additional sheet 



□ As all required additional search fees were timely paid by the applicant, this International Search Report covers alt 
searchable claims. 



2. rn As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the 
' — ' covers only those claims for which fees were paid, specificalty claims Nos.: 



the applicant, this International Search Report 



4. rn No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
^ restricted to the Invention first mentioned in the claims; it is covered by claims Nos.: 

17, (partial) 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

[ I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International Application No. PCT/US 01/12050 

FURTHER INFORMATION CONTINUED FROM POT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 17. (partial). 

Compositions comprising the phosphate derivatives falling 
in the definition of the Markush formulas I-IV in claim 17 
(alone or in combination with other antiviral agents) and 
their use in relation to the treatment of hepatitis B (HBV). 



2- Claim : Claims: 19 (partial). 

Compositions comprising the phosphate derivatives falling in 
the definition of the Markush formulas I-IV in claim 19 
(alone or in combination with other antiviral agents) and 
their use in relation to the treatment of hepatitis C (HCV). 



3. Claim : Claims: 21 (partial). 

Compositions comprising the phosphate derivatives falling in 
the definition of the Markush formulas I-IV in claim 21 
(alone or in combination with other antiviral agents) and 
their use in relation to the treatment of hepatitis D (HDV). 



4. Claims: Claims 17, 19, 

21 (partial) (As far as not comprised in the 
previous inventions) 



Compositions comprising the acyl (CH3(CH2)nC0-) derivatives 
falling in the definition of the Markush formulas I-IV in 
claims 1,17,19 21 (alone or in combination with other active 
agents) and their use in relation to the treatment of 
hepatitis and proliferative disorders. 



5. Claims: Claims 17, 19. 

21 (partial) (As far as not comprised in the 
previous inventions) 



Compositions comprising the aminoacyl (R* (CH)NH2C0-) 
derivatives falling in the definition of the Markush 
formulas 1-IV in claims 1,17,19 21 (alone or in combination 
with other active agents) and their use in relation to the 
treatment of hepatitis and proliferative disorders. 



6. Claims: Claims 18. 20. 22 (partial) 

Compositions comprising the derivatives shown in claims 18, 
20. 22 which are obtained from compounds of Markush formula 
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I to IV in claims 1,17»19 21, by remotion of the phosphate 
group; and their use in relation to the treatment of 
hepatitis and proliferative disorders. 



7. Claims: Claims 23-24 

Compositions comprising the phosphate derivatives falling 
in the definition of the Markush formulas I -IV in claims 
1»17,19 21 (alone or in combination with other agents) and 
their use in relation to the treatment of proliferative 
diseases. 



8. Claim : claim 25 

Compositions comprising the derivatives shown in claims 18, 
20, 22, 25 which are obtained from compounds of Markush 
formula I to IV in claims 1,17,19 21, by remotion of the 
phosphate group and their use in relation to the treatment 
of hepatitis and proliferative disorders. 



9. Claims: claims 26-31 

A process for the manufacture of the compounds having the 
formula shown in claim 26 comprising the steps indicated in 
claim 26-31 
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